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(57)Abstract 

PROBLEM TO BE SOLVED: To prevent deviation in a position 
between reinforcing wall forming parts and between side wall 
forming parts in the case where a metallic plate is pressed for 
brazing after it is folded in a hairpin bend. 

SOLUTION: The flat tube is composed of two flat wall forming parts 
continued through a connecting part, a plurality of reinforcing wall 
forming parts 83, 84 integrally formed bulgingly on each flat wall 
forming part, and side wall forming parts integrally formed bulgingly 
on both side edges. A projection 85 is formed on the tip end face of 
the reinforcing wall forming part in one flat wall forming part, while a 
recess 86 for the projection 85 to be fitted to is formed on the tip 
end face of the reinforcing wall forming part 84 of the other flat £ 
forming part which is to be abutted on the counterpart 83. Assuming 
A is the cross section, B the height, C the maximum width, and D 
the tip end width respectively of the projection 85, and assuming (a) 
is the cross section, b the depth, c the maximum width, an d the 
opening width respectively of the recess 86, the following relations 
are fulfilled; A>a, A/a<1.5, B/b<1.5, C/c<1.5, and D/d<1.5. 
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!*. 11*8 4 - 9 (D 5 %0)^f *iiM:E«fl)fi fiat 

BB»-e^7 e>*i=«y«»f, tbb» 
f&mz* y TaBt»*t * 1 1 * ica«Bi=«fe y 

(DBBSBJftL. BBB»*»^3Lfe«ttfBB»*W 

»BBB*B**#ry*«f««^«Jt«)L. ccDtt^T* 
BBB»*»if3 Lfi*tfBB»*»^5 L***u*tL 

^^trtcotr&^c 

[0 0 3 6] If** 2 oco^?8lw<fc«)Sa^SI4. IS* 
ill 6*fcI4l 7lzISt£C0(l¥l : *1i^"CLN4tC0T'fe 



[0037] m*« 2 1 <d&w\~& z>m&&$*<»%k&* 

A f S C 4: cfc y dhSP (D M A> b CD ft I i £ R§ it L T <B ¥ 

B»J*«£5L* fiitftttfc^y* tt&tfl-Citftl* 
[0 0 3 8] R#412 2(&*WlC**l»X»«a)«ifcfr 

sF*ttJtffl**S*«Tyfttf«»^iEit»^- ecD£? 

[0 0 3 9] «*S2 3 (DflSWlCtft^iBI*. It* 3 ! 2 
[0 0 4 0] 

[004 i ] USSff^ 1 

[0 0 4 2] @1 lifB^MS^ - *" . 
[00 4 3] BillCjSlvC, <i¥^(Dtt7;u5-0A 
SST-fey, 5L^I-^(Sj-r-5> 1 *KB¥JBi£(2) (3) 



SB (2) (3) ©aUBMtif 5 U=*fc*<* 2 oO>fflB (4) (5) 

(6) t £ y y . w»icafc«tts«*»KK7) £*<a> 

[0044] 02(a) l*{g^ ( gil{j£ffl^M1Ri&*^"o 
[0 0 4 5] 12 (a)lCfclvt\ <S¥e84iSJB£JS«(1 

— v > y v— h £ US ° — ^UfBJlca L X ESiJPX £J5£T 

^ ticcfeyi^js^ftfctcD-e&y. ipgcD^^spcojafsas 

(11) ^^LT3l'Sof=S^2O<D¥tlii^^SP02) (13) 
t- ^tllifi^SP 0 2) (13) S^rai-IfflPS*S3l- v 

»fi»J«»(14) (15) t, *¥MH6fflAM*(10)©aE* 
MflMH=±»«iSttl=-#BR»**T'fc«IB»*« J (16) (1 
7) Tl^. ftfe. ffi5M»J*»(14)(15)*i«fctf 

«*»St»06) 07) l*is¥ , f§!ljiE&Jll£00)CO±fil- 
t)fcot»*4titl*4. £«I¥±IBS*(&SP (1 2) 
$ flfcfcBfi® J*» (1 4) fc *S«¥ffi«»JS» (1 3) l-J&fifc 

A? U-v>^v— K0)*®l::*f&Bfl*J&SU14) (15) fc 
£ lMMMfl£j£S5 (1 6) (1 7) A<— tfcj£ff2 £ *VC l^£> £ i: l= «fc 
y, tt»fi»Bfc»04) (15)*3*i;fflffllMM»06> (17) CD 
iH|1lS$#^"C'¥iSll^fi£gP(12) (13)C7)±®, 'i^l/l^ 
5F^g»BESP(12) (13)CDT®I^ ; 5 5«B (E^BS) *^ 
rt**v**<. *H3ift»J*«(l4> (15)t3«fetf*B»*WO 
6) (17)CD5feaS®lcl4> ttoafl-lCtt^TJ^O)**^?) 

[0 0 4 6] fi«spaB»*»(i»o«issK»J*»o 

iSSP (1 4) *5 <*: d 6) CDS $ *A -5) O ft 

(18) 3b<**i^*t±ftl=*3fe'3'C»***''" CLX 

£t=, «fflupjaft»rt» 03) OS 
as 05) & &vm&tetfL& 07) (Dg^^isji^ff^odft 
»**n-c i^*. 04) fc j: vmmwm o 

6) coS$^i^] tW.ft GtrtwclDm LfcCift 08) COft^ 

07) cos^^ts) t m.n ^ur^m-avim ufcimaiow co 

Jf^fc e feU : BTSWt^^ j ett^L<^ortN-5o CiftO 

8) j3J:t;iHai(19) liT-lUSn^A^U—v KCO 
ESCO$lMcft^J5£$*t'5 : t<roT-fey. dbft(18)C05feaS5S 
fcJ:U:p«'lS. 7tfP>t;i-iaj?i09)cojSffi*5«*:U : iHM®l- 

[0 0 4 7] {i^Ft (1)l*3ft£0J: -5I-LTSS5I 

[0 0 4 8] « 2 P*tS!itffi^RffiO0)$. o-;u 

y _ = ^ y^i- J; ij (11) a>££ffiffiMtaiT7 V 



icftyttif (H2(b)#H) . 2z>\z^7\iismzm i ) 
mix. spa«»*»oa ci3> (c<t ywfi(z) o) 
m-thtt^ i^sen a D <fc y (5) 

L s $ 6icffl3*a»«»04) (15) Lfc«fctffflB»J* 
§15(16) (17) if 5 £*¥fiMW»»(12) 

0 4) 33 ck tf£ffl«*<Dfilfi»JSt«J (1 6) CD 
dhft (1 8) £ . d 3) 0>#1«3aK»ric» d 

5)fc*tf«fl!l«©fflB»«»(17)<DIH»(19)M^**t^ 
*tB!l-«»A*L* (H2(c)fiJ:tfB3#ll) • 
[0 0 4 9] ^;CD&. W3|iffl*»*»(12) (13)if5L* 

»»»rt»(14) (15) if? LJ3*tf«WW*»(16) (17) if 
5L*«Slc?>5«-r*Ctlc<ty. *iS3£li (6) £ 
ft*0>«* (4) -Hts «3p«(1)*<»ifi 

**t*. ±EaPEBWcfel^TI4. dbft(18)i:IHl3K19) 
iflMBtelc* y , ttifeMMKff(14) (15) if? Li3«fctf* 
B»J*»(16) (17) if? UD»**IrU tft^^TSW 
AM (12) (13)<7)*B*lS)Ofi«"f*t*<l»ih**iSo Lfctf 
ots ^(Dtt»-C%5ftt<T5t. «aBt»fiE»04)(1 
5) if 3 Lte«fctf«fi»*»(16) 07) f5L^*tftt± 

sic^fcoxstsiic^a^^tL^-ti^^y. *#e>*tfc 

g^g; (1) (Dill±ttA<* L < tttLfctOMCfc So 

[0 0 5 0] «¥«(1)*^ fct^lSHl 6IZ^f =! > 
•T>-tHCD;^SiEJl^(112) i: Ltffll^til>^s 
g(1)C7)SiJiJ4s a^^r^CDMatirPlBtlcft^ttSC 
-Tttfrtu {i¥ < SSitffi#S«(10)^^Tt° 

>«icfir y ft if a - 1 \z j: y . mat»am m) as) if 

3 Lfc*tf«S»tf»06) 07) 4:3 L*9S#**3l*Si: 
b tl^Cift(18) SDfl3K19)rtl^!Blw««)A*Lfctt«8-e. 
a^35r*SI-J:yffiit«)L. CCD* ? fc<5Jttf)i*£S3& 

t§ 1 MO)^^^(IIO) (111)fcW»3^-^ 

<xn3)^^s-rSc oint% 1 **a>^^yaio) di 

1) £Pe1Rl£fcUTIBS"r <i> i: <t tlztt»(D<Sih»i*S*B 
SlzraW£fcl*Tffi9Jttl^E«L* <&iSii:toft(D^ai£SP 
^-/^ (110) (111)<DiE±ft<*ifA?5rtl-# A-TSc * 
<D&. »S-rS<Eih»i*mi^3^y"- h^-f X113)£ 
IBfiU Ztit>^Br^aJSI^*P9ft-r^Ci:(z^y . d¥ 
«l!J£ffl*)l«(10)a)5 5»llS*>JfflLT. ffijtft{*G> 
ffl»»»J«»(14) (15) if 3 L*5<ktf«K»*»(16) (17) 
t*5L, <E±to(*i:^^^(110) (111). fc&tflzffiitft 
tfrfcuji/^— h:7-r X1 13) tS-ttt-PttSftl-^of* 

[00 5 1] 2 

[0 0 5 2] B4(a)lt H6ic:*-r«3|z«(30) SSlig 

-r s fc to cd {i ¥ e ss it ffl ft s ts £ ^ <, 

[0 0 5 3] 14 (a)lCfcl^T. fflspeaiififflftKlKtt 



2)(D30(D^W< t *L^*t3M OCD*i3£itff2J& 

*ffldbft(21)4<±*l^fcoT-i*l=»***tTL'v4o 

2£ffli]¥±&IS^fi£SP02)<D3OC0 5*)<D^y<Dtl5ii 
B»Aff. CC"t?tt&=6H«a)«5aK»*»(14B)a)5fe 

<&ffifift(22) 3&<±Slzt)fcoT-t*:l^j«$*tTl^«>o 
fiffl|»(Dfi!lfi»J«»(16)a)ft«»ffil^fcl+ftaEffll 
^(D***fill=:#^sa£««^fflCift(21)A<^: 

[ O 0 5 4 ] il¥«M3gffl^S« (20) <D:&ffl3F*I»»J* 
»(13)lCfcMt*«»fi»J*«(14A) t«#**3**t4& 
**|^**W<D«»B»«»(15A)(D*ttffia)aEffl!»» 
(C, ^<7)S$^lS]!^*^^>^« , ]^fflOft(21)^±SI^ 

ffl(i3)ic*5its*aia»*»(i4B) t*#^**tft£ 

S1Sfl!l©ffi^S»««(15B)<DitttBO*ffly»»IZ. * 
<D***fiIlc#tf-5=&fll««fflCift(22) *<±«fctjfco 

(17)<DjfedBBil-i3l+S*filffl»l-. *a>«**lRH-#« 
6£ffl«^ffldbft(21)*^*l^fco-C-{*lc»«*tt 

[0 0 5 5] fcfc\ ca>*lili»tta)»«irt, ffi?£itff2 

J5fegp (14A) (14B) (15A) (15B)fcJ:tffl«e»JSaP(16) (17) CD 
Mfflija£#A>^¥fifi»fifc«K12) (13)<D±S. ft fettle 
sFfi*»J*W(12) (13)<DT®l-5 5*tB (H^BS) 

«aa»*»04A) (14B) (15A) (15B)fccfei; 
flft»Aff(16) (17)0>ftttffilctt. ffiCDSP^I^Jt^TS 

ffldhft(21) (22)14. 7Jl/U^?b-v^v- hCD 
JE5KD*lMw|HKlc»fiS:**L. «*fflflft(21) (22)CD?c 

[0 0 5 6] ®¥^(30)l4;jfeCDJ:5(cLTgJ^$^Sc 
[0 0 5 7] <l¥«K3£ffl£Jll£(20)£. D-JU 

31$ssp (id <nttmmm& v v « 

izftyttlf-CL^S (H4(b)#BH) , $u>lz^Tt°>t^ 
ic»r y ft If T . TtMM d 2) (1 3) ic «fc y Tfi S (2) 

(3) s»«-r 4tt t i^a^sp 0 1 ) i= * y -*a>«« (5) 

^»«L. $ &fc«M»rt»(14A) 04B) (15A) (15B) if 

ffi5SB^fiESP(14A) (14B) (15A) (15B)0^-&ffldhft(21) (2 
2) if 5 L. fcoti;£€Iffl^ffliMSP(16) (17) (D^ 
^ffifift(21) (22) if 3 L£. •ttt-€ r *tOi^.-& 3 <fc 5 \z& 
(0 4 (c) J3«tl/H5»B1) o 
[0 0 5 8] ^<D&. 5B¥a*»*»(12) 03) if 5 L£ 

(14A) (14B) (15A) (15B) if 5 L *5*tf«B»Jft» 06) (17) 



tftt*<D«»(4) -Ht> ^¥^(30)?!)< 

(@6#I) o ±EllDEB#l::33l^-CI4. ft 
£ffl£jg;(21) (22) if 5 L0)«*l=«t9. M3tt»J»»(1 
4A) (14B) (15A) (15B) if 5 LfccfctffflB»JSi»(16) (17) if 

3tt*fr3fc. (14A) (14B) (15A) (15B)if3 

Lfc«fctf«ft»J*»<16) (17) if ^ L3^**t**L4«lcfe 

(30) OiEtt^f L < flbifci (D\zt£ ho 

[0 0 5 9] ±ie*ffi^S(CfeLNTI*. SSflMK<DffiK» 

ASP (16) (17)ict«6ffldbft(21) (22)*<»ja*Jh/Cl*«> 
3b<. fflS»J*0(16) (17)KI4iB'rLti«*fflia*(21) (2 
2) #ff2j£$tiTl^£> j&Btt^l^o 
[0 0 6 0] «*P«(30)j&<* tzt7L\£m 1 6i-^-r=3 > 

fcasi^ra^fca) t ntt&Aftc: cfc y . «o) #=i 

[006 1] 3lJ£ff2S 3 

[0 0 6 2] 0 7 (a) 14. H8lC^'T<ji¥ < t(45) $jHJ6 
[0 0 6 3] 07 (a)lCfcl^T. {BSpSSiiffl&JHEM 

— v>y v— h£I±®n— ;uraiciILTESi3QX£J£-r 
ctlCcfey^fiK*ttfct,(D-efcy % ^$Sgi5(H)_t®lc 
I*. *o^«JctDfc-&«Biffi*»tta)i!b*(41)A<. £ft 

izt>fcoT— w^***trfcy. zttizj:yae»(i 

1) (D^U5^M I F±Be^SP(12) (13) <DfaW-& H^#< 
ft-sTl^o ca)dbft(41)l4. T^^-^A^U-v> 
/fis— hO)JESCO$L\|ZfB]BtlC^c^^tL'i)c CCD 
3Mfi»«0>*^l-*. (14) (1 5) J3«ti;«« 

»JS«(16) (17)0)JWIIIBt#A/-C 3 Fa*»*«Kia 03) 

If (0*B§) A<»J«**l6*<. a»tt»fiEffl(14)(15)*5 
«fctffl«»riMB(16) (17)<DjfcttB5lcl4* fficoait»icit-< 

[0 0 6 4] {s^l : (45)l4^(DcJ:5l^LrStit$^X*c 

[0 0 6 5] **\ «¥*«aJH*H«(40)£. p-;u 

37 ^ _ = >/7->S|c i y i!3£SP d D 0)£fiMftiJ»«t? v # 
1-^yffllfTl^ (B7(b)#I) . $blc^Tt°>tt 
IC« y ft If ¥fifi»*»(12) (13)lc«fcy3FS»(2) 

(3) t»*-r s 1 1 * KawMs o D i-«t y (5) 

S»*L, $ 6 (14) (15) if a L jScfctfflW 

fi»filt»(16) (17)if5 L**#**?14-4 (0 7(c)# 

83) o 

[0 0 6 6] -tCOft. iS¥fill«^«(12) (13) if 5 
(14) (15) if 5 Lfc*tffflfi»J*«(16) (17) if 5 L^tSS 



(4) «¥«(45)*<»a**t4 
(H8*M) o 

[0 0 6 7] ±E«iF««3fiffl***E(40)a)»r**l=33 

l n ti4. »«a>aisw (id ywas-ettu ffl 

If 6*U «5£B»riM5(14) (15)if3LfeJ:i;M»rt» 
(16) (17) if ? L^StSH^S-^^tLSo *fc. ±ffi»0 
mSMcfcl^Ttt. »*0)iWB»(11)<D«*l-«ty. 
itf&J&SP (1 4) (1 5) if o L J: If d 6) (1 7) if o 
L<DJ?2^|6k *ttfr*¥fiB»J*W02) (13)<D*B*fl 

tt^fr^i:. «asfi»flc»(14) (15) if 5 Lfc«fctf«»»- 
J*»(16) (17) if o L^-?-+L^tL±5lct)fcoT5tSlc5 

[0 0 6 8] fi¥*(45)*<, tztTt&m 1 6IC7F-T=I > 

izfclvcSfc^fcO) t HWttSflsl- * y , (45) tfn 

>^r>-tl-i:KB#lc3Kit**tSCi:^fei>c 
[0069] 3U5£ft2^ 4 

ca>Hffi»ffil4BI9lc*-rt,a>"r?fcSo 

[0 0 7 0] CO|ISSfl2lBa>*&s iffi®!::*) 5 =5> 

;urBicaLrEffianx€iii-rcfciz«fe y#c>tLtriS¥e 

SU5ffl&K£ (50) OTffilc J3 1+ Sa»S« (1 D i: SS¥SM 
»JiJc»(12) (13) t(Z>**aJ»(w, -ttL-f*tfi**ffi)l-# 
tfS«tBTSR9Iltta>tfry S3((51)*<±ftlctPfco-C»J5E 
^ttrl^^c -t(7><fe<7)«J3tl4. ±ESBJfi»tt3 i:H^T* 

[007 1 ] fit, ZCDif^. ilBli^^SSit^^M 
t5(50)CDtlTffl^lZfctNTI4. »W^a«SfiU(11)*5<fe^»f 

y B3K51)0)«#lcJ:y WfllJS^ffryfilf ffi5Sfi 
»J«»(14) (15) if 5 L33«fctf«fi»fiR»(16) 07) if o L 

[007 2] 3tJ£ff£fig 5 
CCDHa5»ffil4Hl 0lC5jt-rtCDT*fcSo 
[0 0 7 3] CCD^SS^S^iio, ^ 

^ K$4xfcT;i/S— v>^v— h^ESn — 

;HHCca LTEES^DX^te^c fc \z& y » fettfeflT* 
Mitffl^Mffi (55) <£>±® iz *5 It i>a$SSl5 (11)4: S^St 
»*»(12) (13) 4:<D*HL»»r-. *tl^*t***fill=# 

tf*«KBv*«a>»y a* (56) 3B<**i^fcoT»* 

[0 0 7 4] -t Its ±IEil¥ < iS{itffi^S 
«(55)0)«TttWfl-*5^TI*. J?^l(7)S^SP(11)fc<fcU : ± 

THfficotty b«(56) (5i)o>«*i-«tyjis*iat?»ryo 

If «SIK»rt»(14) (15) if o LJDcttffflB»fiR» 
(16) (17) if 5 L#&£HI^£^*}£ft£c 
[00 7 5] S1B»1B 6 



[0 0 7 6] C<DHJ»S<7>i§£\ MHlC5 5W7b^7 
SBIffl£:M(60)<Dt£bft(41h ^fc:b^J?Pfci<A5i*£SM1 
£|B]f£T*fe£o 

[0 0 7 7] fir, c(Di§£r, ±fS<l 2 F < i : ^ffi^M 

te(60)(DifTftB$l^fct^li. Hl£KD^$£SIS(11). #r L JB 

(5D fccfci/Mjg (61) cDgjj^ic j: y ie«K-e8T y a if e> 

*U *S3iS»fiEeS(14) O 5) if? L33«fci;fi«S»fiKW(16) 
(17) ^3 L**Jt*lcft**tp**i*. 
[007 8] HJS^SI 7 

zcDSSBHfcffilSEM 2-H1 5 Ci^T t<0T*fe£ o 

[0079] hi 2 tefi^e^-To 

[0 0 8 0] HI 2\Z&l^X. ffi2p«(70)l*T;U5=.^ 
AgiT'feoT. SIMCJtfirr* 1 »0)3pfi2(71) (72) 

H¥a*(71) (72)©**iaHM«l-*fc3WftaE*B8«l 
11(73) (74) fc. M^FJfiBttD (72) l::*fc*<§ £ 1 1 Kfi 

(D?i^fi(75) t ^ffi^rfc y % i*3»ica»(DafeM«3S* 

(76) $ 4 *» CD T* fc 4 o 
[008 1 ] jS¥Sg(71) (72)(DWffifCj3l+S3S|*aitt 
(76) ICBM/Effih **b%IW*"r**tS«(75) if 5 L 
a>IH0>»#l-l4. tt»(D5«B (77) «**lRH=fBBIS 

i*. ^jtta)siEi*att(76)if5Lta'c*is-ftaa^ 

« 0 ±tcd5S5I:A: (H?fB§) 14. ¥ffifre>JiT^*ffiB: 

[0 0 8 2] £t](7>$JM(73){4¥±Iil(71) (72) IC— 
»**Lfc«»»J»«(81) (82)(D?ciS@i: o L 
*T*3tfr«CtlcJ:y»***t. *i?$it(75)f4¥S 
11(71) (72)(C— »fiR»**lfc«Si»»rt»(83) (84)(D5fe 
aSffi if 3 Lf^t^tt 5 5 W-r * C t iZck y »A« 
*iTl*4. -*0)Tffl«(71)©«i5i»»*«(83)a)jlfe 
*BBl3(***t**tia»(85>tf-#lz»***t. ffi^CD^p 
fit (72) <7)fiS$ilflm£P (84) O jfe«Bffilcl4**i'? f *Lfii» 
(85)*^«*Bn»(86)4<»flR**tr^*. *LT\ £Sfl(8 
5) 3&<DQ» (86) pq iz1±A£ *lfctttt-e«afi»fit» (83) (8 

[0 0 8 3] «ftiJ(Dffl!ie(74)a)rtffllCl4. ^CDI5lS±«te 
ir^fc ft*Rffi*»*a>i!b ft (87) ffiiJH (74) a>±«lc 

[0 0 8 4] Hi 3 (a)l4fi 5 F«(70) Zm^-tZCDlzm 

[0 0 8 5] Hi 3 (a)icfcl^T, dsptffiffiffl^IBK 
(80)14. Hffil=%5**36^5^ K**LfcT;U5 -^A^ 



SP(88) $^Lra^ofcaE«2O0)3pfiS»fiEW(89) (9 
0) y % £flKD¥ffl»»J*ffl (89) (DfeW^gPIc 

(89) <o±&\zfrtz 4flya»jat« wo a<±* 
9) izj3it*«B»rt«(8i) * y ttm<Dm*\zw&M» 

j&U (89) <D±Slct>fc £ttR(DM%KM8 (83) & 

*• (80) a>etiwwc¥aB 

»Aff (90) 0)±fil=*)fc Sfl«»J*» (82) *><±;£Piigtfc 
lzH*Jft»S*t* *«Wffi»»J?MS(90) Icfc 

it (82) * y tiaEW^w^ic. w-^mmu 

(90) o>±*i=t>fc *«E«a>«M»*« (84) a*. 

lRlirnBlltS3t^"C±*l»jB*l=— »fit»**fCt x ft. * 
ftH¥fiS»iS«B(89) lc»j***Lfc«3tB»*»(83) 

WO) lz»rtt4*Lfc1f3ai«»*»(84) £ 

i4. m^m^m±mmm<D^y5^(D^bmzn^ 

ffilcfflyS»fiE»(81) (82)fcJ:tfffi5ae»J*ffl(83) (84)2>< 
-{*fiE»**LT 1^-6 C £ lC<fc y % fflfi&jftff (81) (82) ft 

«*: tf» 3SH^jss? (83) (84) om^m &&&T*¥-mmztft 

gfl (89) (90) <0±m . U £ lf\zW*B&f&fii%l (89) (90) COT 
1)(82)t5cfcl/ffl3iS»jacW(83) (84)(7)5feiSS(^l4. IfeO 

[0 0 8 6] *3pSS«JSffl(89)(90)lzj3ltSfl'] 
fi»«»(81)-(82) 4: (83) (84) ta)Ma>« 

M%s»An(83) (84) taees(88) to)ra<DSP». 
as«fci;»tt-rftttaia»«»(83) mmoumzits * 

tL?*imbQ>&& (77) A<spsa»fiE« (89) (90) (7)5 $ » 

[0 0 8 7] a$SgP(88)C0±SI^I4. -t<Z>KS^(Hl3t) 
fc 4«Kffi*»«0!)iaft (87) t)<. mifeU (88) (D^SIC^ 

feotisiiSfti:-' w*»**iTa3y. ctiicctya 

*SSP (88) (& WStfSSSFSSJBJiMfl (89) (90) ©WKckH 

[0088] £ffliJspSS»fiS;ffl (89) 0)#ffi5Se»fi£W (8 
3)0>jfe*llBlc*tt-f*ii!!i»(8S)3S<— #l=»***t. 
¥fiB»J«» (90) 0)#MttS»Affi (84) (D5fe«Bffil-'t*t 
^tiflffl (85) 3b<K >5 MSP (86) £ *iT L * S . 

(83) *IrJ 4: Sft * tt*T¥ffi T*«J©t L/cdbSP 
(85)<0»«I4. jfe«Blw|pJ^oTffl(0»< 
fey, »Mt«»J«»(84)a>«**BltltAt<i:+VB-C 
«J»f LfcEflfiP(86)0>»!RI4. JS8PiripjA^-3maa)»<te 
ofcft»tt"CfeS (Hi 4(a)#RS) e fefc. dbSP(85) 
33cfeI/IHlffl(86) I4T;U5-^A^U— v>^fv- hC0J± 
ffia>*LMc»j***t4*<D-efty . EI*l4*B§LfcA<. 
dbffl(85)(D5fe«BSfc«fct^Mfi'Iffit. (86) (DISS 33 <k 



[0089] 014 (a)l:i7S"*"cfc5l-* MS$it 

JBdcS (83) (D&ZJjfat \S.n Stt "f ¥®T-«JKi Lfc AStf 
(85)(7)K@* (HI 4 (a)lzfft|ga>/v:/^>^£{tLfc 
«») ft£P(85)<7);g££B. dbeu(85)lz33l+6ffl 

^S^fiESf (83)0)1*$ *lpJ0)**:ffl*C. dbSP(85)C05fe 
j3it*«aiB»«» (83) CDi?:$^f£]CDipS$ D t 

^Ltc(H]gp(86)(DfffiSa (EDI 4 (a)lcS!*£(D/w^> 
y*ftLfc»#) Sa, H6B(86)a>g!S££b* GASP (86) 
|zfelt4tl?ftB»*»(84)a)»**lRia)«*«Btc. (HI 
Si (86) a>HD icfe It ftttiHMKS (84) *l«i)<B<B 
£d (=c) fcLfc*** 

A>a, A/a^1. 5. B/bSl. 5. C/c^ 
1 . 5, D/dS 1 . 5 

[0 0 9 0] dbtt(85)fc«fctfE)»(86)IS\ 

*Lffiaie»^»(83) (84)ici oroMsttti^ut 

*<fc"y, C<7)i§^ a«(85)(DfiSS3J:i;ia«(86)<Z)* 
**LK t!5M»«»(83) (84)<DS££L4: Lfc»*. 
0. 0 1 1 it^5liifl6*»fcLTt^5p 

[0 09 1 ] dbffl(85)fc«fctf[H«(86)l** -ttl-? 

*L«Bi«»*» (83) (84)<Dfi£^fll^PJIH£fcl*T:tt» 
foMJixtl^-^^fey, CCDii^. ±£35(85) 
fc£l/±[HJS&(86)(D^f+S££L2. *H5«»J*» (83) (8 
5)<7>S$£L4: Lfc*§£\ 0. 0 1 ^L2/Li l^KHSS 

[O0 9 2] «3F«(70)l4*a>cfe9l-LTS[iS$*t4o 

[0 0 9 3] «¥fS!ilMSffi(80)J, p— ;u:7*- 
=• >^j*ic* yatttt (88)<DfieW«Ml»lc*5l^rv* 
«lC»yttlf (01 3(b)#HB) . $ ^IZ^T e>«iz 
ftyttlfT. ¥SKM* (89) (90)lc«fcy3FSB(71) (7 

2) *»*-r * t fc * i-attB» (88) ic* y -:£<z>fflii (74) 

*»J*U $^(c(|i]||^^a5(81)(82)i: ; 5Lfccti;ffi^ 
«»«»(83) (84)fc*3 L*ft#**D-&4tfctil-, dbSP 
(85) ^D3Si5(86)P^lcj±A-r^o C<D4:£. Hl4(b)lz 
S-TJ:5lc* db» (85) S«k 51^* D3ai(86)(* 

«3ft«a3B««J:3lc**L^*t«TK»L. -ta>tt*fl»(8 
5) (D PSflfS t D3W (86) ftffiffliJS t IC £ oTdbSii 

(85) CODflSP (86) *^<Z)ttlt*<Ifilt£ *U iBSFESlaSfi!* 

«S(80)*STyft!f*»'cffiih«>'rftctA<-c*ft (® 

1 3(c)#HB) o db»(85)£Mffl(86)P3lclEAL 
fc£lM::l*. iafiK85) fc«fcl/GaSB(86)0)K»<7>eil. M 
tjt3B»J£*l* (83) (84) (DjfeWSmiCttflt^ttBMHI (93) *< 

[0 0 9 4] -too*. ±EiR±ft<*(91)S3TS;fiJSI-»P 
»L «IB»J«*(81) (82) £ o Lfc«fcl/«Be«J3c»(8 

3) (84) 4:5 LSfiSf^i^WracfclZcfc y. te^C&ffii] 
K (73) fc<fctf«MB (75) ^5 Lt, 

(70) 7b<gB£ $ *i & <> CC055^(CcfcoT. i1 4(c)l: 
^-f £5!^ m«5*«»*»(83) (84)<Dfcfflrai«(Z>«IW 



03) i* % 5 *t (94) ct y a» e> *t * • 

[0 0 9 5] ±ia% J 5«"«pl^ M¥«K»dt» (89) (90) 
4:5 L*fflSI=«a*-&**lfiia)llDa**<flFFBLfc» 

ta»(85) fc IH» (86) i: y. HB»A*(8 
1) (82) fc«fctf (83) (84)4: 5 La>J***GL 

■Ttt^^TSftlBrtW (89) (90) CDifg^fS]CD{iS-rtL7b<ES 
Lfctf^t, ZCOt»t^T*^5tt*fr5 4:. « 
B»«»(81) (82) J3*tf«a*»jat«(83) (84) 4: 5 L*< 
-t*L-P*t±fil-3bfc ^ "C 5 5 C 4: icfc 

y , % b*tfcfi¥e (70) (DBEtt3W« L < ffittfc t O \z 

[0 0 9 6] «3P«(70)*<. fc4r*.liHl 6lZ^-T=l > 
T r >1ta>3ft«aii*(112)4: L-Cffll^6*i4**, (BV 
e(70)(DSii£l*. =i >-x>^CD^^4:f5]B#{c^T^+L4- 

(80)fr&l8l 3 (c)(c*-TJ:5tt<E±ttf*(91)*»l5£-r 
So tLt, Z0)J:5ttfiJt*i*(91)t1MI[««-r*« 
*fc, ffiihft<*(91) 4:HJa<7><S±toi*»A^$ , *-r4 1 
*K7>^^y(l10) (111) fc, HMSa>nA^— h^-r >(11 

3)4:^ffim-TSo OLn-C. l»a>^^4f(110)(111)*M 

■ tfil^TE«"r*fc t*l=**©fi±»i*(91) 
lcraPB^fct x T365WI^SBSL. #fi±»{*(91) CDISSg 

ap^-^^y (no) (in)(D<sjh«)i*if A^i^i^SA-r^c 
oint% m*-r*«jh»i*(9i)nBicajby— h?* >a 

13)*lB«-r'*o S^l^s C*te>$-BT3£SJtlcJraI»U. 
iEihft(*(91)<D«e»rt»(81) (82) 4: 5 LJ3«kl/«3Se 
(83) (84) 4: 5 L . •Kih^ft: (91) 4: ^ v ¥ (1 10) (1 1 
1). &6l/lc{gihit)tt:(91) t=i;Hr— h^-< X113) 4: 

^tL^tte¥ , »Siitffi^S«(80)CD5 5«li$:f»Jffl 
LTp]B#(z^5^-r4c CUT, =}>^>"^^Mit$ 

[0097] ^ic, mmi\m7 (omw^)mmm\z^i^ 

[0 0 9 8] Hffi^Jl -1 0 fccfc^tfcKWl ~8 
-V>^*7 OkN/mm2, 7K7V>tbO. 3 3(D7;i/5- 
•tJivfet^ffllV 1 0 0mm. WffO. 5mm. S$0. 
4mmT?fcS2ft(D«^flFffltL. -*a)tta>«ffiicj3lt 4 

t>tz 4: 4: t» IC. tt*<D«0>fljffilc j3 It 

fcotj^Lf:. aajfc^i/iHiaJicfcitsfficDS^^rs] 

irttftStt^^ffi^WBrLfc^ttli. 0 1 4 (a) {zfjk? 

lu-efcs. fit, dsp^^-rsffifccfe^GaaJ^^-r 

2 «M M4: LfcSSKM-^ 1 B»ffl*Lfc 0 ftte, 

*5CDS®CD0}S^ai*O. 3T*$>ofcc 
[0 0 9 9] #ffl(DH^)nlCfclNT. ffi(DS $ ^|Sj 4: It 

B. iba5lCfcltSS(DJ?:$^FS](DS^ilJiC. dbSPCD^cffi 
fiPir*5lt*«0)***lRlOi|SD. *5CDS^^fS]4:tt:ft^ 



£«<Dff£:&lR)<D«IScU A^a. B/b, C/c P/ 



[0 1 0 0] 
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[0101] fLT, ftfflOKSfe.^l^cKt^-C. iffl«<Dffl 

ttte. Hi a>s»»a)fflii=ii3L^. 0(*fs*££giPS-f 

[0 1 0 2] Hi iZ^-reilfrb, A> a. A/^a ^ 
1. 5. B/b^l. 5. C/c ^ 1 . 5. D/d^ 

i. 5 ti^om&zmtzLxi^mmm i - 1 oicfci^ 



(80)*^Ttf>*»ryiaif-C. fflfi»fiE»(81) (82) £o 
L33*l/a»fi»«»»3) (84) if 5 LS^^^t 
tile, fl»(85)*IHl»(86)nicIEALfc**. flS15(8 
5) (7)lHlgp (86) 7b^ h (Dttlt^KSihc^ tu. -tO)*S**RS (8 

[01 03] S8fi£»1B 8 

[oi 0 4] zt7)HS6^®^><S s F < S^«- i^ 1 5 fe) 
ic^-r^oic. *a»fi»«»(83)(D*«Bffiir»ffi*ti 

* ttfc Cfl« (1 01 ) It *»3(l (83) (84) $ 
7 0)dbW(85)ctecfcL^IH]ffl(86)tR&SCi:. tt&l/l-H 



4IH]£fl (101) a>W«»#lc, CSB 000) £ GQgfl (101) 

tb&fr-etz £ imc*» ltcjSp doo) ommw&w J±-f 

SHdbW (102) *lc»«**tT 1*4 C t £R$l^T 

i4> nw»tit7 cbimw-'gtmcmj&vfo&o 
[0105] z&mm&moMw-mm&m&mfiicDm 

£ x Hi 5 (a)lc^-T £51::, (89) (D 

44ll3B»J£ffi (83)<7)ifeM5ffilc»fiEaF+tfcCiSB(100). 

fc &zfft$wm&j&f$.en oo) oftfflaejBjsa (84) (d& 
mmz»at <* ehisp d 01 ) \zt$ i+ 4ffl3se»ja» (83) 

So fi«¥afi»«»(90)O)**il»B»fiR»(84) 

.<Djtasffiicfeit4iHffl(ioi)a)iifl!iffl»^. aep(ioo) t 
easp (ioi) * iM^» ur dbffl doo) om 

1I^»EL5 4I"JdbSfl (1 02) mm £ *lT I* 4 . 
*Jfi»ffl7a>«j3p«»Jfiffl*«*tl*»ftoT^4. I«] 
Gffl (102)14* ffi5Se»^«P(84)<D*$^fRli:itftS«C 
■T^ffi^ttJBrLfcBTffiJgttlcfct^T, lH]ffl5(101)<Dfl!l® 
lz5H«Lfc»i 0>»»(102a)i:. ffi 1 SP» (102a) (DSfcffi 

icjs&y**o[a»(ioi)^6ia#*>4*ifi]i-ra* x oTffl 

3Bfl£JffiV (84) a>ft*Mfll=ffM Lfzm*2 CDS{5# (102b) 
LTU4o 

[0 10 6] SMfi»ffl7(Z)«4i:Ht«l^ db«(1 

00) j3cfetfIH»(101)l*T^5 — ^A^U— v>^v— h 
(DESCD$lMz^fi8:$n4t(DT*fcy. H*l**BSLfc 
db^ (100) (DffcigSfccfc I/MM® BaffidOIXDJS 
ffifccfct^SSffi']®lc=b4 3«ll^#SLTt*4o VJ 
ihffi(102) U— h CO IE ^ CO 

*iMc«j3c$*tfcta)-ea&y, H*i4*B§Lfc3b<* mi 

SP» (102a) 33 cfc tfSS 2 ffl» (102b) CDS® IC t 4 ? »Jf 
S^ElT 4o Mdhffl (1 02) I4&ffl5ie»filc» (84)^1 o» 
fiE**L4**tk. &*!3ifi^JSSP(84)CDS$^lS3lcrapg 
*fcl>Ttttt»«*Jh.4**fc*<fc4. MCj»(102)*< 
#ti5SB»J«fiS(84)(ci o»jSS*i4*&I4* ^<D:S£ 
l*ffi^B»J*W(84)0)S*JSlT(Dfi$t3S:$*L4o <C 
fc\ ASP (100) $*ifc«3*B»fiE» (83) ftftttS 

IC fcMt 4 flSP (1 00) <7)FSftiJSiJ» I c , ffl (1 02) A<« 4 1'J 

[0107] ::t\ ffi&mmU(83)<D3i£JjfatW. 

ft*&-r s Fffi-e«IBRLfcdhW(100)(7)Bfffi« (Hi 5(a) 
lc«B«a>/\^^^^^LfcSS») ffi5£iiff*j£SB 
(84) <Dg£;£[S] <h Kft £ tt-TVffi-eWBf LfcHWdOD 

(Hi 5 (a)lcfflttO)/\^^>^S^Lfc» 
»)Sa, M^B^iS:a5(84)CDfi$^^<hie^$:^-r i F 
@T*tJ]^TLtr 2OCDIiJfigP(102)CD^iT®m (HI 1 5(a) 
fztB«0>/N^^>^S#LfcSP»e1i:e2(D*D) £ E t L 
fc**, O. 01^E/(A + a)^O. 5£l*5Hffi£ 
»fcLTl*4. 



[0 10 8] fcfc, i!b»(100)fcJ:tfPfl» (101)14. -ttL 
*fttiaB»JS» (83) (84)lci o-ro^j$*ttTl*4c: 
i*<fcy, C(D*f£, fl»(100)05ft*33J:i;Efl»(101) 
0>**£LU tt3*B»aW(83)(84)0)***Li: Lfc* 
£n O. O 1 ^L1/L^ 1 tl^MVk&ffitzLXl^&o 

[0 10 9] £Sl5 (100) fccfcl/DaSS (101)14. 

■ptittai (83) (84)<Dg$:£fticraiB£fc^T« 
bo)fc*i;*iH»(ioi)a)*tt-fi**L2. w&mmn (8 

3) (84)(D:K££L<h: Lfc*** O. O 1 ^L2/"Li: L> ? H 

[0110] z<Dmm^momwm<nm^m^^x 

14, «¥l : ^ffi^B*S(80)$n--;L,^^-s>^>±{z 

ck y 2«ssb (88) i z fc i \ r ^ t tf > y fl if r n a» 

»(81) (82) t* 3 Ltecfctf«SB®ja»(83) (84) t* ? 
3£ 4 <t£ tic. ASP (100) fclH«(101) t £«to 

$ L*IC IiJdiSP (102) A<X» LTdhffl (100) (DM 
H^bffEL, C+tlZcfc ydbSP(85)(DlHlS|l(86)A*e><7) 

{5ih^"T4^ (Hi. 5(b) #n) s»i*ti4. mi&r*m 
7 <Dm¥-^<DWi&?3}£tmcT*3bZ>o teas, osudoo) 

$ Mgp (101) Attfc * t*lr(4. IiJflSB (102) CD^ 

»fcfiHt-4dbW (100) fccfcl^IHlSB (101) (D&Mto&St. 
tfbas (100) CD5fe^S fc (101) (DJS® i: <Z)IBlcl4«^& 
|»M(103)A<^Urt*4o d<DWra(103)(4. Sllfi»®7 
^^^^(DMit^jiCDli^^lHl^lC. ^5^(104)1^^ 

[0 1 1 1) fit, ^!S^g|7(D<l^l : CDSiit^a(D 

HTSK»Aff (89) (90) if 
=) L*fflSI-ftifi*-t±4*lRlO»llE*i*^fflLfc*HH 

db«d oo) t tafiu (i oi ) <t ic j: y , wjs«^j5E« (81 ) 

(82) *5*u:fflaiB»J*aB(83) (84) i: p La>»**Gk 
tet>*> 3 PSB^JSSP(89) (90)CDi|g^lRlCDfi^-rtL7b<KjJi 
£*i4o Lfc7b<oT, ZCDtt^T'^d^^fto^. fi'JB 
^/KSP (81) (82) j3«fc^*S5£B»^W(83) <84) if ^ LA^-t 
*t-f*l^SlC^fc o T5tSlc 4 o tt£ tl4 C t left y . 
|#btLfc^¥@<DHIE1t^U<ffittfctCDlC7S4o 

[0112] z&mmmnimw-wtf. tzt^m i e 
izft-ra^^-y-^jataatfd^) t LTffli^f>ti4 

4jS$^I^TI4. SUfi®ffi7 0>««&i:Hflllz8iit**t 
4 o 

[0113] mmr*msizt$^x. {hBt$&Tfw&<Di& 

«-V>. Tr>4(DP^I4, ±E*lfi»»7 fcBI»l-ttoTL^ 

[0 114] SUfi^!B8(D*i*MSiIS«l-oi^ 
T v J±R«iJti:ti{cKK-r4c 

[0115] 11-15 fccfcl/ht®«ij 9-11 



-f>^7 0kN/mm2, T^TVVltO. 3 3<DTJl/£- 
^A#£E!IV ftc? 1 0 0mm. SUJO. 5mm, ffi£0. 
4irm^fcS2tt<0«£f]FttU -*<&«(Dfflffllcfcl*«> 

(+S0flWO)WMfiS^^ 5 < 1 1 ivrtifr— *l= 

ipltltftSttf ^SrfflKLfcKtt. JS«fctfmdh»lcj3 

ttif jiH 1 5 (a) ics-ray -e**. -tur, dbsu£ 
»r * s t eqw as J: tfn flffl £*rr z> « t * 2 » 1 ib t 

1*0. 3t?$>ofco 

[0 116] ftjfiflOKHfrlcfel^-C. ihB<Dl&<0$:£'% 

^ratEft*ttr^ffi^WKLfclHlWa>BRffiW©fP (A 
+ a) , I4fi»a>ffl»* IiJdbgiiOi@F (01 5(a)# 
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